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This assumption implies that the stress at a specific point remains essentially 
constant for a considerable increase in strain, and it is compatible with the con¬ 
cept of a bilinear stress-strain characteristic. Here the linear portion of the elastic 
response defined by Hooke’s law is followed by a line of a constant stress. The 
theoretical, bilinear diagram is well established in practice by the behavior of a 
common mild steel. The total strain for this type of a material is on the order of 
10 times the strain observed at the onset of yield. 


SECTION MODULUS 

The concept of section modulus Z is very convenient in many engineering calcula¬ 
tions involving straight beams. It is also applicable to curved members for which 
cross-sectional dimensions are small compared with the total length of the mem¬ 
ber. According to some conventions adopted in books on strength of materials, 
the bending moment is considered positive when it produces tension. Hence, the 
upper portion of the beam shown in Fig. 3.1 is in a state of tension which decreases 
linearly to zero and transforms into compression below the neutral axis. Since the 
cross section in this particular case is symmetrical, there can only be one value of 
section modulus causing the magnitudes of the tensile and compressive stresses to 
be equal. It is obvious that this is not so in the case illustrated in Fig. 3.2, where 
the centroid of the section is located closer to the base of the beam, giving rise to 
two distinctly different numerical values of the section modulus 

2 mln = -jr (3-5) 
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and 

4., = (3-6) 

Using Eqs. (3.4) to (3.6), we can calculate the two independent values of the bending 
stresses, one of which must be of the tensile and the other of the compressive nature. 
Since the term I in Eqs. (3.5) and (3.6) denotes the moment of inertia of this cross 
section about the neutral axis, the difference in the numerical values of these stresses 
depends only on the relative magnitudes of C x and C 2 for a given external bending 
moment. Such a difference, however, may be quite important in practical design 
situations. For instance, when the material is such that the ultimate strengths 



Fig. 3.2 T-type cross section. 


